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[57) ABSTRACT

An Oldham ring of a scroll type compressor having a

swivel scroll of aluminum alloy. The Oldham ring is of
cast aluminum alloy and has a pair of projections (a)
serving to engage with a pair of guide grooves formed
in a surface of the swivel scroll adjacent to a crankshaft.
Shding surfaces of the projections which are to be
brought into contact with inner surfaces of the guide
grooves are each covered with a metal sheet made of a
metal which is different from aluminum and aluminum
alloys. It is recommended that the metal sheet has the
following thickness (t): t=0.5-2.5 mm, T/20=t=T/4
(where, T represents the widthwise dimension of the
projection in the circumferential direction of the Old-

ham ring). The metal sheet is united with the Oldham
ring by insert casting. *

2 Claims, 3 Drawing Sheets
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OLDHAM RING OF SCROLL TYPE
COMPRESSOR

BACKGROUND OF THE INVENTION

The present invention relates to an Oldham ring
which 1s one of parts constituting a scroll type compres-
sor, and more particularly, to an Oldham ring which is
the part serving to prevent a swivel scroll from revolv-
ing on its own axis.

In typical scroll type compressors, the swivel scroll is
driven by a crank shaft so as to be caused to move in

reciprocating motion within a plane paraliel to a circu-

lar base plate of the swivel scroll. The circular base
plate is formed in the bottom surface thereof with a pair
of rectilinear guide grooves. An Oldham ring is dis-
posed so as to be adjacent to and parallel with the circu-
lar base plate. The Oldham ring has a pair of first pro-
Jections formed on one surface thereof adjacent to the
circular base plate, the first projections being brought
into engagement with the guide grooves. The Oldham
ring also has a pair of second projections formed on the
other surface thereof opposite to the surface on which
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the first projections are formed, the second projections

being brought into engagement with a housing of the
COmPpressor so as to prevent the revolution of the Old-
ham ring. The swivel scroll is driven to reciprocate in
the rectilinear direction along the pair of first projec-

25

tions while being restrained from moving in the direc-

tion of revolution of itself due to the engagement rela-
tionship between the guide grooves and the first projec-
tions.

In the conventional scroll type compressor, it has
been general to employ a swivel scroll and an Oldham
ring made of an iron system material. However, in order
to reduce noise and friction loss caused due to high- o
speed revolution, it has been hoped eagerly to reduce

- the weight of the swivel scroll and the Oldham ring of
the scroll type compressor. Accordingly, reduction of
weight has been realized by making the swivel scroll of 40

alummum as disclosed in JP-A-62-248887. Further, it
has been proposed, for reduction of weight, to make
both the swivel scroll and the Oldham ring of aluminum
alloy. Namely, as disclosed in JP-A-2-283882, not only
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the swivel scroll and the Oldham ring has been made of 45

aluminum alloy so as to reduce the weight, but also, as
means for avoiding seizure, scuffing and abnormal
wearmng caused by the sliding movement between alu-
minum alloy members, an intermediate layer of iron-
system material has been disposed in the engaging por-
tion between the swivel scroll and the Oldham ring by
thermal spraying the melt of the iron-system material
thereto so as to ensure the high-speed revolution.

The method of treating the surface of the engagement
portion between the swivel scroll and the Oldham ring
as disclosed in JP-A-2-283882 encounters with the prob-
lems such as deterioration of the precision of parts
caused as a result of treatment, additional cost resulting

from the surface treatment, durability of the coating
film and the like. | |

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
improve the seizure-resistance and the wear-resistance
of an Oldham ring made of aluminum alloy which en-
gages with a swivel scroll of aluminum alloy.

According to an aspect of the present invention, there
is provided an Oldham ring of a scroll type compressor
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having a swivel scroll made of aluminum alloy, in
which the Oldham ring is made of cast aluminum alloy
and has a pair of projections serving to engage with a
pair of guide grooves formed on a surface of the swivel
scroll adjacent to a crankshaft, and sliding surfaces of
the projections which are to be brought into contact
with inner surfaces of the guide grooves are each cov-
ered with a metal sheet made of a metal other than

_ aluminum and aluminum alloys. It is preferred that the

metal sheet is made of iron, copper, nickel or alloys
containing at least one of the preceding metals and has
Hv 90 or more of Vicker hardness. It is recommended
that the metal sheet is united with the Oldham ring by

insert casting in which the proximal end portions of the

metal sheet are embedded in the body of the Oldham
ring. It is preferred that the thickness (t) of the metal

sheet satisfies the following conditions:

a) t=0.5-2.5 mm |
b) T/20=t=T/4 (wherein T represents the width-
wise dimension of the projection with the metal
sheet in the circumferential direction of the Old-
ham ring) |
According to another aspect of the present invention,
an Oldham ring made of cast aluminum alloy is manu-
factured by the following method: a method of manu-

facturing an Oldham ring comprising the steps of: pre-

paring 2 mold used for manufacturing by casting the
Oldham ring which has a pair of projections serving to
engage with a pair of guide grooves formed in a surface
of the swivel scroll adjacent to a crankshaft; setting in a
cavity of the mold metal sheets each serving to cover
the sliding surface of the projection which is to be
brought into contact with the inner surface of each
guide groove with the base end portion thereof located
in the main body of the Oldham ring; and pouring mol-
ten aluminum alloy into the mold so as to unite the
metal sheets with the cast aluminum alloy.
~According to the structure of the Oldham ring of the
invention, since the sliding surface of each projection of
the Oldham ring is covered with the thin metal sheet
member, the swivel scroll and the Oldham ring which
are made of aluminum alloy can avoid a sliding contact
between the members made of the same aluminum al-

loy, with the result of suppressing of seizure, abnormal

wearing, friction loss and noise generation, and reduc-
tion of weight.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an Oldham ring of a
scroll type compressor according to an embodiment of
the invention;

FIG. 2 is an enlarged view of the essential portion of
the Oldham ring of FIG. 1, especially showing a projec-
tion thereof:

FIG. 3 is a sectional view showing the manner of
engagement between a guide groove of a swivel scroll
and the projection (the sliding surface of which is cov-

‘ered with a steel sheet) of the Oldham ring;

FIG. 4is a perspective view of the steel sheet accord-
ing to a modification of the invention:
FIG. § is a perspective view of the steel sheet accord-
ing to another modification of the invention;
- FIG. 6is a perspective view of the steel sheet accord-
ing to still another modification of the invention;

FIG. 7is a perspective view of the steel sheet accord-

- ing to a further modification of the invention;
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FIG. 8 is a graph showing the results of seizure test
obtained from the simulation of the sliding characteris-
tics of a conventional material and a material of the
tnvention: and

F1G. 9 1s a perspective view of the scroll type com-
pressor, showing the essential portions thereof.

DETAILED DESCRIPTION OF THE
INVENTION

FI1G. 9 shows the essential portions of a scroll type
compressor 10. The compressor comprises a fixed
scroll) 4, a swivel scroll 2, a frame 5, an Oldham ring 1
and a crankshaft 6. Suction gas is taken into the com-
pressor through a suction port 5a of the frame § and,
after being compressed, discharged through a discharge
port 4a of the fixed scroll 4.

FIGS. 1 and 2 illustrate the Oldham ring 1 which
serves to constitute a revolution preventing mechanism
for the swivel scroll 2 in the scroll type compressor.
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The Oldham ring 1 and the swivel scroll 2 are made of 20

an aluminum alloy. The Oldham ring 1 has a ring body
1a and two pairs of projections a and b which project
from the ring body 1a in the axial direction. The projec-
tions a are formed on a surface of the Oldham ring
which meets a circular base plate 2a of the swivel scroll
- 2, while the projections b are formed on the opposed
surface of the Oldham ring. Each pair of projections a
and a and b and b are located symmetrically with each
other on the circumference of the ring body, respec-
tively. A straight line connecting the widthwise centers
of the projections a and a and another straight line con-
necting the widthwise centers of the projections b and b
are present in two planes intersecting perpendicularly
to each other, respectively. The pair of projections a
and a are allowed to slide relatively with respect to key
grooves (guide grooves) 2b of the swivel scroll 2.

FIG. 3 shows, in enlarged section, the sliding portion
between the key groove 2a of the swivel scroll 2 and the
projection a of the Oldham ring 1. As shown in this
drawing, a thin steel sheet 3 according to the invention
has a U-letter form cross section in general and is par-
tially embedded in the ring body 1a of the Oldham ring
1 while serving to cover the top surface and the both
widthwise side surfaces of the projection a.

The Oldham ring 1 is manufactured in the following
manner. First, the thin steel sheet 3 is prepared the
thickness (t) of which is 0.5 to 2.5 mm that is equal to
1/20 to § of the width (T) of the projection with the
steel sheet. Subsequently, the thin steel sheet 3 is fitted
In a predetermined position within a metallic mold of a
die casting machine which corresponds to the projec-
tion a of the Oldham ring 1. Then, an aluminum alloy
(such as JIS ADCI12, ADCI14 or AC8C, for example) is
injected into the metallic mold and solidified under a
pressure of 10 kg/cm? or more. As a result, the thin steel
sheet 3 1s firmly inserted in the casting while extending
from the inside of the Oldham ring 1 to the sliding
surface of the projection a.

The reason for which the thickness of the thin steel
sheet was defined is as follows. A thickness below 0.5
mm tends to cause thermal deformation during casting
as to make it difficult to manufacture as well as to fail to
obtain the object of reinforcing the Oldham ring. While
a thickness exceeding 2.5 mm is not suitable to the aim
of reducing the weight. The thickness of the thin steel
sheet is set to be equal to 1/20 to 1 of the width of the
projection. Under these circumstances, if the casting
operation is carried out at a pressure of 10 kg/cm? or
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more, the molten aluminum alloy is allowed to well pass
around the thin steel sheet 3 so that there are caused
very few shrinkage cavities in the casting. Further, even

“In case of using a phosphor bronze sheet or a Monel]

metal sheet in Place of the thin steel plate, it was con-
firmed that the molten aluminum alloy is allowed to
well pass around it so that there are caused little shrink-
age cavities in the casting similarly to the case in which
the thin steel sheet is used.

Here, FIGS. 4, 5, 6 and 7 illustrate modifications 3a,
3b, 3c and 3d of the thin steel sheet, respectively. The
steel sheet 3c 1s formed in the bridge portion thereof
with an opening into which the molten aluminum alloy

1s made to come so as to enhance the bonding strength

between the steel sheet and the cast aluminum alloy.
The steel sheet 34 is formed in the bridge portion
thereof with a pair of notches due to which the same
effect as that of the steel sheet 3¢ can be obtained. More-
over, in consideration of the bonding ability with the
metal, a punched metal or a net-like one may be used as
a blank material of the member 3 in place of the sheet
material. |

Sliding test was performed while simulating the slid-
ing movement between the key groove (guide groove)
2a of the swivel scroll 2 and the Oldham ring 1. Test
conditions are shown in Table 1 and test results are
shown in FIG. 8. The test was conducted by bringing
the comparison material of JIS ADCI12 (containing
percent by weight 1.5-3.5% Cu, 9.6-12.0% Si, not more
than 0.3% Mg, not more than 1.0% Zn, not more than
1.3% Fe, not more than 0.5% Mn, not more than 0.5%
Ni, not more than 0.3% Sn and the balance Al) and the
present invention material of JIS SPCC (cold-rolled
steel sheet) into sliding contact with the mating member
of JIS ADCI12. As seen from the results of this test, a
sliding contact among the aluminum alloys is liable to
bring about seizure but a sliding contact between the
aluminum alloy and the cold-rolled steel sheet of the
present invention is hard to bring about seizure.

As described above, according to the Oldham ring of
the present invention, it is possible to form the swivel
scroll and the Oldham ring from aluminum alloy while
avoiding a sliding contact among aluminum alloys
which is in fear of bringing about seizure, abnormal
wearing and the like. This makes it possible to achieve
the reduction of weight of the revolving part which is
of great advantage to the improvement of the compres-
sion efficiency due to increase of the revolution speed,

thereby the reduction of noise and friction loss may be
expected.

~ TABLE 1
m
Test Conditions

Seizure Test ,
%
Testing Machine Suzuki's System of Testing
Machine
Outer diameter 27.2 mm

Inner diameter 22.0 mm

Sample Size

Number of Rotation 1500 rpm

Peripheral Speed 1.93 m/sec

Lubricating Method O1] Bath

Lubricating Oil Room Temperature
Temperature |

Mating Member JIS ADCI12

Load Starting from 29.5 kg/cm2, the

Joad is increased step by step,

30 minutes for each load. The
maximum load at which no seizure
takes place is measured.

Judgment in which a seizure
occurred 1s effected when the

Seizure Judgment
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TABLE 1l-continue

Test Conditions
Seizure Test

back of a sample rises over 200° C.
in temperature of friction torque
rises over 50 kgf . cm.

What is claimed is:

1. An Oldham ring of a scroll type compressor having
a swivel scroll made of aluminum alloy, the oldham ring
being formed of cast aluminum alloy and having a pair
of projections formed of said cast aluminum alloy and
which serve to engage with a pair of guide grooves

formed in a surface of the swivel scroll adjacent to a

crankshaft, wherein sliding contact surfaces of the pro-
jections which are brought into contact with the inner
surface of the guide grooves are each covered with
sheet metal formed of iron, copper, nickel or alloys
thereof and having Hv 90 or greater of Vickers hard-
ness, united with the body of the Oldham ring such that
proximal end portions of the sheet metal are embedded
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in the body of the Oldham ring, the sheet metal having
a thickness (t) satisfying the following conditions:

(a) t=0.5-2.5 mm
(b) T/20=t=T/4 (where, “T” represents the width-
wise dimension of the projection in the circumfer-
ential direction of the Oldham ring).
2. An Oldham ring of a scroll type compressor having
a swivel scroll made of aluminum alloy, the Oldham
ring being made of cast aluminum alloy and having a
pair of projections serving to engage with a pair of
guide grooves formed in a surface of the swivel scroll
adjacent to a crankshaft, wherein sliding surfaces of the
projections which are brought into contact with the

inner surface of the guide grooves are each covered

with a metal sheet made of a metal other than aluminum

- and aluminum alloys,

wherein the metal sheet is made of iron, copper,
nickel or alloys containing at least one of the pre-
ceding metals and having Hv 90 or more of vickers
hardness is employed as the metal sheet and is
united with the body of the Oldham ring by cast-
ing, the proximal end portions of the metal sheet
being embedded in the body of the Oldham ring.

| » *
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